Bisphenol A (BPA) has received much attention from the public due to its endocrine disrupting effect. Therefore it is necessary to develop suitable analytical methods for determination of bisphenol A in water samples. In this study, magnetic graphene oxide was prepared and used as the sorbent for magnetic solid phase extraction of bisphenol A from aqueous solutions. The parameters which influence the extraction efficiency of bisphenol A were investigated. The optimum conditions, such as sample pH, extraction and desorption times, and eluent type and volume were obtained. The analytical performance of the method was evaluated, and the results showed that the limit of detection (LOD) for bisphenol A was 0.36μg/L and the RSD was 2.9 %. The developed method was applied to the detection of bisphenol A in environmental water samples with satisfactory recoveries.
INTRODUCTION
Bisphenol A (BPA) is widely used for the synthesis of polycarbonate polymers and epoxy resins (Abrams and Kremer, 2003) . As an endocrine disrupting chemical, BPA can pose harmful effects on reproductive function and the welfare of progeny (Tiwari and Vanage, 2013) . Nowadays, BPA has also been present in the environment as a result of its widespread uses . Thus, it is necessary This work prepared magnetic (MGO) and applied it for solid phase extraction of BPA from aqueous solution. The parameters which influence the extraction efficiency of BPA were investigated, including solution pH, extraction time and desorption time, and eluent type and volume. The analytical performance of the method was evaluated. Finally, the developed method was used to the detection of BPA in water samples.
MATERIALS AND METHODS

Reagents
BPA and nature graphite powder (>99.9%) was purchased from Sinopharm Chemical Reagent Co., Ltd (Shanghai, China). Other chemicals and materials were obtained from Tianjin Damao Chemical Reagent Factory (Tianjin, China).
Instruments
A HPLC system (SHIMADZU, Kyoto, Japan) equipped with diode array detection (DAD, SPD-M20A) and a Shim-pack VP-ODS column (150 × 4.6 mm I.D.) was used for separation and analysis.
Preparation of MGO
Graphite oxide (GO) was prepared from nature graphite powders by a modified Hummers method, and magnetic graphite oxide (MGO) was synthesized by a onepot solvothermal reaction .
Solid Phase Extraction
20 mg of MGO was added to the 100 mL BPA containing water sample, and the solution pH was adjusted to pH 6. After shaking for 20 min, the MGO was separated from solution using a magnet. The adsorbed BPA was eluted with 1 mL acetone.
RESULTS AND DISCUSSION
Selection of Sample PH
The influence of sample pH on the extraction efficiency of BPA was examined by varying pH value from 4 to 10. As shown in Fig.1 , the recovery of BPA increased with the increase of pH from 4 to 6, and then dropped up to 10. Therefore, pH 6 was selected. 
Selection of Extraction Time
The effect of extraction time on the extraction recovery of BPA was studied. As seen from Fig. 2 , the recovery increased drastically at the initial adsorption stage from 1 to 10 min. After 20 min, the recovery showed insignificant changes since the adsorption equilibrium was reached. Based on these results, 20 min was enough for the extraction of BPA. 
Selection of Eluent
Some organic solvents including acetone, methanol, ethanol and acetonitrile were tested as the eluent. The results showed that acetone is most suitable for elution of BPA. To examine the effect of eluent volume on the extraction recovery of BPA, different acetone volumes (0.5, 1, 2, 3 and 5 mL) were tested. The results (Fig.3) showed that 1 mL of acetone could efficiently elute the adsorbed BPA.
Selection of Desorption Time
In order to obtain the optimum desorption time, various time periods were examined in the range of 1 to 20 min. The results were presented in Fig.3 . According to Fig.4 , 10 min was found to be sufficient for quantitative elution of BPA from MGO. 
Analytical Performance
Under the optimum experimental conditions, the calibration curve of BPA was linear in the concentration range from 0.5 to 50 µg/L (R2 =0.9938). The limit of detection (LOD) was 0.12µg/L, and the limit of quantification (LOQ) was 0.38µg/L, respectively. The relative standard deviation (RSD) for 5 replicate measurements of 2.0µg/L BPA was 2.9%.
Water Sample Analysis
In order to evaluate the capability of the proposed method for analysis of real samples with different matrices containing various amounts of BPA, three environmental water samples were analyzed, and the analytical results were given in Table 1 . As can be seen, BPA was existed in these water samples at µg/L levels, due to the wide use of BPA in many aspects. The spiked recovery of BPA was spanned from 91.3% to 97.6%, and the precision (RSD) was in the range of 2.3-4.0%. These results showed the analytical method had satisfactory accuracy and precision.
CONCLUSIONS
This work proposed a new technique for detection of BPA in aqueous solution, using MGO based solid phase extraction coupled with HPLC-DAD. Recoveries of BPA were in the range of 91.3-97.6% with RSDs of 2.3-4.0%, indicating the suitability of the developed method for BPA analysis. Because the adsorbent was magnetic, the solid-liquid phase separation can be easily carried out using a magnet, which significantly speeded up the sample pretreatment process. The results obtained from this study suggest that the prepared MGO can be a suitable adsorbent for BPA.
